A conserved major groove antideterminant for Saccharomyces cerevisiae RNase III recognition.
Rnt1p, the only known Saccharomyces cerevisiae RNase III double-stranded RNA endonuclease, plays important roles in the processing of precursors of ribosomal RNAs and small nuclear and nucleolar RNAs and in the surveillance of unspliced pre-mRNAs. Specificity of cleavage by Rnt1p relies on the presence of RNA tetraloop structures with the consensus sequence AGNN at the top of the target dsRNA. The sequences of 79 fungal RNase III substrates were inspected to identify additional conserved sequence elements or antideterminants that may contribute to Rnt1p recognition of the double-stranded RNA. Surprisingly, U-A sequences at the base pair adjacent to the conserved terminal tetraloop (closing base pair) were found to be absent from all but one inspected sequence. Analysis of chemically modified variants of the closing base pair showed that the presence of exocyclic groups in the major groove of purines 3' to the last nucleotide of the tetraloop inhibits Rnt1p cleavage without strongly inhibiting Rnt1p binding. We propose that these groups interfere with the recognition of the RNA substrate by the catalytic domain of Rnt1p. These results identify exocyclic groups of purines in the major groove downstream of the tetraloop as a major antideterminant in S. cerevisiae RNase III activity, and suggest a rationale for their apparent counter selection in RNA processing sites.